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(57)Abstract: 

PURPOSE: To obtain a hard capsule having sufficient mechanical strength, applicable to 
various medicines and capable of withstanding the formulation without raising problems such 
as ^solubilization by reaction with a special medicine even in filling the special medicine 
therein and thereby imposing any limitation on contents. 

CONSTITUTION: The objective hard capsule is obtained by adding and blending polyethylene 
glycol with a gelatin raw material consisting essentially of succinylated gelatin and forming 
the resultant blend. Thereby, a medicine which has hither been difficult to formulate such as 
a macrolide-based antibiotic substance can be encapsulated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daiages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] A gelatin coat constituent which uses as a principal component a gelatin raw 
material whose 50 - 100 % of the weight is amber-ized gelatin, and is characterized by 
carrying out addition combination of the polyethylene glycol at this. 
[Claim 2] A soluble hard gelatine capsule formed from a coat constituent according to claim 1 . 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daiages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] When this invention is further explained in full detail about a new 
gelatin coat constituent and a soluble hard gelatine capsule, it relates to the gelatin coat 
constituent which blended the polyethylene glycol with the gelatin raw material which used 
amber-ized gelatin as the base and which is excellent in collapsibility and can moreover 
prevent embrittlement, and a soluble hard gelatine capsule. 
[0002] 

[Description of the Prior Art] Conventionally, as a material for hard capsules, gelatin is used 
as a base material and what added plasticizers, such as a glycerol or a sorbitol, to this is 
known (henceforth an ordinary gelatine capsule). 

[0003] However, it is in the ordinary gelatine capsule formed from such a material, The defect 
of not collapsing in the decay time which it was admitted that this reacted easily with the 
amino group of the gelatin which constitutes a capsule, and formed a macromolecule in being 
the drug which contains especially aldehyde groups, such as a macrolide, when those capsule 
contents are special drugs, for example, and un-arranging [ which it is called ^solubilization of 
a capsule ] arose by formation of this macromolecule, as a result was set to the Japanese 
pharmacopoeia will be invited. Especially the thing that such a phenomenon produces when a 
long-term accelerated test is performed on condition that 40 degrees C indispensable to the 
manufacturing license application of drugs and 75%RH is a big problem. 
[0004] Then, this invention persons have proposed previously the soluble hard capsule which 
used amber-ized gelatin as a capsule base material so that they may improve such a defect 
(JP,61-186314,A). 

[0005] However, when this capsule has a low mechanical strength and is filled up with a drug 
compared with an ordinary gelatine capsule, at present, it is difficult to put in practical use 
because of the defect that a capsule coat tends to break at the time of conservation with the 
passage of time. 

[0006] In this invention, it was made in view of the above-mentioned situation. Therefore, 
even if filled up with a special drug, the problem of react with this and insolubilize be 
produced, therefore contents be restricted, but it can apply to various drugs, and aim at offer 
the soluble hard gelatine capsule formed with the gelatin coat constituent and this constituent 
which used as the base the amber-ized gelatin which can ** a hard capsule with sufficient 
mechanical strength which can moreover be equal to pharmaceutical preparation-ization. 
[0007] 

[Means for Solving the Problem and its Function] this invention persons found out that a 
mechanical strength of an amber-ized gelatine capsule obtained could be raised by carrying 
out addition combination of the polyethylene glycol to a coat constituent which uses amber- 
ized gelatin applicable to various drugs as the base so that a property may not change with 
reactions with a contents drug, as a result of inquiring wholeheartedly, in order to attain the 
above-mentioned purpose. Namely, in case a hard gelatine capsule is **(ed) from a gelatin 
raw material which uses amber-ized gelatin as a principal component In a gelatin raw material, 
a polyethylene glycol and by carrying out addition combination of the polyethylene glycol of 
molecular weight 1000-20000 preferably As [ insolubilize / even if it is the drug which has 
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aldehyde groups, such as a macrolide, ] It is what completed a header and this invention for a 
new hard gelatine capsule which has a good mechanical strength which may be adapted for 
various drugs good, and moreover has good collapsibility and solubility, and usually exceeds a 
gelatine capsule being obtained. It is. 

[0008] in addition, blending a polyethylene glycol with an ordinary gelatine capsule is already 
known — **** (JP,3-80930,A, JP,4-159218,A) — a thing usually concerning [ these 
proposals ] a gelatine capsule — it is It is not a thing about a hard filled capsule which exists 
and uses amber-ized gelatin as the base. Moreover, an improvement of brittleness under low 
content moisture of a coat [ in / usually / in combination of the above-mentioned 
polyethylene glycol / a gelatine capsule L It is not a thing aiming at improvement in 
reinforcement of a hard filled capsule which restoration pharmaceutical preparation-ization of 
an unstable drug is attained, or aims at preventing that a gelatine capsule usually adheres by 
container or capsules to moisture, and uses amber-ized gelatin as the base, either. Giving 
good collapsibility, solubility, and a mechanical strength by blending a polyethylene glycol with 
a hard filled capsule which uses amber-ized gelatin as the base, having fitted a hard filled 
capsule of the amber-ized gelatin base to various drugs, and having enabled practical use of it 
starts this invention person's new knowledge. 

[0009] Therefore, this invention uses as a principal component a gelatin raw material whose 
50 - 100 % of the weight is amber-ized gelatin, and offers a soluble hard gelatine capsule 
formed in this from a gelatin coat constituent characterized by carrying out addition 
combination of the polyethylene glycol, and this gelatin coat constituent. 
[0010] Hereafter, lessons is taken from this invention and it explains in more detail. As a 
gelatin coat constituent of this invention was mentioned above, addition combination of the 
polyethylene glycol is carried out at a gelatin raw material which uses amber-ized gelatin as a 
principal component, and a soluble hard gelatine capsule of this invention is formed from this 
coat constituent. 

[001 1] A gelatin raw material which contains the above-mentioned amber-ized gelatin here, 
amber-ized gelatin — although it may be independent or you may be the mixture of amber- 
ized gelatin and usual gelatin, as for amber-ized gelatin, it is desirable to consider as mixture 
of amber-ized gelatin and usual gelatin, when low cost-ization is desired, since it is usually 
more expensive than gelatin, and a content of amber-ized gelatin is used as 50% of the weight 
or more of a gelatin raw material in this case — having — especially — It is desirable to 
consider as 70 % of the weight or more. There is a possibility that the solubility of a capsule 
may deteriorate that a content of amber-ized gelatin is less than 50 % of the weight depending 
on a class of capsule contents. In addition, amber-ized gelatin can be easily obtained by 
making a succinic anhydride react to gelatin. 

[0012] Although especially a polyethylene glycol that carries out addition combination is not 
restricted to this gelatin raw material, since the solubility of a capsule and a mechanical 
strength can be raised notably, it is desirable to consider as molecular weight 1000-20000, 
and it is more desirable to mix and use one sort or two sorts or more of polyethylene glycols 
further chosen from molecular weight 1000, 1500, 1540, 4000, 6000, and 20000. 
[0013] Although especially addition loadings of this polyethylene glycol are not restricted, 
receive the above-mentioned raw material gelatin. If a mechanical strength of a capsule 
obtained as it is appropriate to consider as 1 - 30 % of the weight and it is less than 1 % of the 
weight may not fully improve and, on the other hand, exceeds 30 % of the weight, while a 
gelatin solution will become cloudy, it becomes difficult for the viscosity to fall rapidly and to 
make homogeneity mix a polyethylene glycol, and there is a case where it becomes impossible 
to obtain a uniform capsule coat at the time of capsule shaping. 

[0014] Although a gelatin coat constituent of this invention carries out addition mixing of the 
above-mentioned polyethylene glycol at the above-mentioned gelatin raw material, an addition 
mixing method of a polyethylene glycol can be performed in this case according to a 
conventional method. Water is added to a gelatin raw material, after it carries out natural 
neglect of this for several hours and it carries out water absorption swelling, specified 
quantity addition mixing of the polyethylene glycol can be carried out in the state of an 
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aqueous solution, viscosity can be adjusted, a jelly-like gelatin constituent can be obtained, 
and, specifically, a method of fabricating this with a conventional method can be illustrated. In 
addition, a food color, a titanium dioxide, etc. which were specified if needed by other 
additives, for example, Pharmaceutical Affairs Law, or Food Sanitation Law etc. in addition to 
the above-mentioned component can be added like a case where the conventional hard 
gelatine capsule is **(ed) in this case. 

[0015] In addition, although a gelatin coat constituent of this invention is preferably used as a 
charge of an encapsulant in the drugs field, it is not limited to this, but can be suitably used as 
a container material or covering material also in various fields, such as quasi drugs, cosmetics, 
food, and the miscellaneous-goods field, and can add a proper additive according to that use 
in this case. 

[0016] Moreover, even if filled up with a drug with a special drug which has an aldehyde group, 
a problem of reacting with this and insolubilizing is not produced, therefore contents are not 
restricted, but a hard gelatine capsule formed from this gelatin coat constituent can be 
applied to various drugs, and it has sufficient mechanical strength which can moreover be 
equal to pharmaceutical preparation-ization. 
[0017] 

[Example] Although an example is shown and this invention is explained concretely hereafter, 
this invention is not restricted to the following example. 

[0018] Natural neglect of the 13.51. of the purified water was added and carried out for about 
1 to 2 hours, and it carried out water absorption swelling to [example 1] amber-ized gelatin 
7.5kg. After gelatin fully swells, it warms and agitates at 60 degrees C, gelatin was dissolved in 
homogeneity, after having added 1.5kg (10-% of the weight concentration) of 50-% of the 
weight aqueous solutions of the polyethylene glycol of molecular weight 4000, agitating and 
adjusting that viscosity into this gelatin solution further, degassing processing was carried out 
with the conventional method, and the jelly for capsule shaping was obtained. This jelly was 
taught to capsule shaping equipment and the capsule of size No. 2 was fabricated. 
[0019] Six kinds of capsules of size No. 2 were fabricated like the example 1 except having 
replaced with the polyethylene glycol of the [example 2] molecular weight 4000, and having 
made the addition of this polyethylene glycol into 1 % of the weight, 3 % of the weight, 5 % of 
the weight, 10 % of the weight, 20 % of the weight, and 30 % of the weight using the 
polyethylene glycol of molecular weight 6000. 

[0020] Subsequently, the next experiment was conducted about the capsule obtained in the 

above-mentioned examples 1 and 2. 

[Experiment -1] (evaluation to the crack of an empty capsule) 

About the capsule obtained in the above-mentioned examples 1 and 2, gas conditioning was 
carried out so that the content moisture content of the coat might become just over or below 
10%, and crack nature was investigated by the **** examining method (49.7g weight is 
dropped from a height of 10cm). Moreover, crack nature was similarly evaluated about the 
conventional amber-ized gelatin hard filled capsule and conventional common gelatin hard 
filled capsule (Japanese station capsule) which do not contain a polyethylene glycol as a 
comparison. A result is shown in a table 1 . In addition, crack nature performed the above- 
mentioned **** trial about each 50 capsules, and evaluated it by the number which the crack 
produced. 
[0021] 
[A table!] 













8.7 96 


_gj<D it-V? =f->WiJ -f*:A> 


48 ffi 


10.1 % 




31 ® 


10.1 % 



http : // www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2004/02/04 



4/5 ^-v 













I 


HP 


10.1 % 




3 


5{@ 


10.0% 




5 


0(@ 


10.0 96 




10 


0{1 


9.8% 


A 


20 


0{g 


9.7% 




30 


3<1 


9.5% 




48 IS 


&7% 




3HB 


10.5% 



[0022] From the result shown in a table 1, the hard gelatine capsule concerning this invention 
could not break easily compared with the well-known amber-ized gelatin hard filled capsule 
and the ordinary gelatin hard filled capsule, and excelling in a mechanical strength was 
ch6ck6d. 

[0023] [Experiment -2] (collapsibility at the time of being filled up with a macrolide) 
this invention capsule manufactured in the example 1 was filled up with 250mg of 
midecamycin, and collapsibility was examined according to the term of the "capsule" of a 
publication to the twelfth amendment of a Japanese pharmacopoeia about this capsule. That 
is, after filling up the capsule immediately after manufacture with contents and leaving it for 
ten days on 60 degrees C and the conditions of 75% of relative humidity, the disintegration 
test was performed and time amount until a capsule carries out a opening from test initiation 
was measured. Moreover, the disintegration test was usually similarly performed about the 
gelatine capsule (Japanese station) as a comparison. A result is shown in a table 2. In 
addition, the data in a table is the average of six capsules. 



[0024] 
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[0025] The capsule of this invention is excellent in collapsibility compared with a Japanese 
station gelatin hard filled capsule, moreover, this collapsibility does not almost have change 
after conservation with the passage of time, and it is admitted that the always stabilized 
collapsibility is shown so that clearly from the result of a table 2. 
[0026] [Experiment -3] (solubility of an empty capsule) 

According to the term of the "capsule" of a publication, the clarity-and-color-of-solution trial 
was carried out to the twelfth amendment of a Japanese pharmacopoeia about this invention 
capsule manufactured in the example 1. Moreover, the clarity-and-color-of-solution trial was 
usually similarly performed about the gelatine capsule (Japanese station) as a comparison. A 
result is shown in a table 3. In addition, the data in a table is the average of five capsules. 
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[0028] It was checked that the capsule concerning this invention excels [ time amount / 
dissolution ] in solubility short compared with a Japanese station gelatin hard filled capsule so 
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that clearly from the result of a table 3. 
[0029] 

[Effect of the Invention] As explained above, without producing decay delay with the passage 
of time, even if filled up with special contents which have an aldehyde group, such as a drug, 
the hard capsule which carried out the product made from a twist to the gelatin coat 
constituent of this invention has sufficient mechanical strength, and cannot produce un- 
arranging, such as a crack, easily, either. Therefore, it becomes possible [ encapsulating the 
difficult drug ] to manufacture medicine to the conventional capsules, such as a macrolide. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daiages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] When this invention is further explained in full detail about a new 
gelatin coat constituent and a soluble hard gelatine capsule, it relates to the gelatin coat 
constituent which blended the polyethylene glycol with the gelatin raw material which used 
amber-ized gelatin as the base and which is excellent in collapsibility and can moreover 
prevent embrittlement, and a soluble hard gelatine capsule. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION = 
[Effect of the Invention] As explained above, without producing decay delay with the passage 
of time, even if filled up with special contents which have an aldehyde group, such as a drug, 
the hard capsule which carried out the product made from a twist to the gelatin coat 
constituent of this invention has sufficient mechanical strength, and cannot produce un- 
arranging, such as a crack, easily, either. Therefore, it becomes possible [ encapsulating the 
difficult drug ] to manufacture medicine to the conventional capsules, such as a macrolide. 

[Translation done.] 
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TECHNICAL PR OBLEM 

[Description of the Prior Art] Conventionally, as a material for hard capsules, gelatin is used 
as a base material and what added plasticizers, such as a glycerol or a sorbitol, to this is 
known (henceforth an ordinary gelatine capsule). 

[0003] However, it is in the ordinary gelatine capsule formed from such a material, The defect 
of not collapsing in the decay time which it was admitted that this reacted easily with the 
amino group of the gelatin which constitutes a capsule, and formed a macromolecule in being 
the drug which contains especially aldehyde groups, such as a macrolide, when those capsule 
contents are special drugs, for example, and un-arranging [ which it is called insolubilization of 
a capsule ] arose by formation of this macromolecule, as a result was set to the Japanese 
pharmacopoeia will be invited. Especially the thing that such a phenomenon produces when a 
long-term accelerated test is performed on condition that 40 degrees C indispensable to the 
manufacturing license application of drugs and 75%RH is a big problem. 
[0004] Then, this invention persons have proposed previously the soluble hard capsule which 
used amber-ized gelatin as a capsule base material so that they may improve such a defect 
(JP,61-186314,A). 

[0005] However, when this capsule has a low mechanical strength and is filled up with a drug 
compared with an ordinary gelatine capsule, at present, it is difficult to put in practical use 
because of the defect that a capsule coat tends to break at the time of conservation with the 
passage of time. 

[0006] In this invention, it was made in view of the above-mentioned situation. Therefore, 
even if filled up with a special drug, the problem of react with this and insolubilize be 
produced, therefore contents be restricted, but it can apply to various drugs, and aim at offer 
the soluble hard gelatine capsule formed with the gelatin coat constituent and this constituent 
which used as the base the amber-ized gelatin which can ** a hard capsule with sufficient 
mechanical strength which can moreover be equal to pharmaceutical preparation-ization. 
[0007] 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



OPERATION 

[Means for Solving the Problem and its Function] this invention persons found out that a 
mechanical strength of an amber-ized gelatine capsule obtained could be raised by carrying 
out addition combination of the polyethylene glycol to a coat constituent which uses amber- 
ized gelatin applicable to various drugs as the base so that a property may not change with 
reactions with a contents drug, as a result of inquiring wholeheartedly, in order to attain the 
above-mentioned purpose. Namely, in case a hard gelatine capsule is **(ed) from a gelatin 
raw material which uses amber-ized gelatin as a principal component In a gelatin raw material, 
a polyethylene glycol and by carrying out addition combination of the polyethylene glycol of 
molecular weight 1000-20000 preferably As [ insolubilize / even if it is the drug which has 
aldehyde groups, such as a macrolide, ] It is what completed a header and this invention for a 
new hard gelatine capsule which has a good mechanical strength which may be adapted for 
various drugs good, and moreover has good collapsibility and solubility, and usually exceeds a 
gelatine capsule being obtained. It is. 

[0008] in addition, blending a polyethylene glycol with an ordinary gelatine capsule is already 
known — **** (JP,3-80930,A, JP,4-159218,A) — a thing usually concerning [ these 
proposals ] a gelatine capsule — it is It is not a thing about a hard filled capsule which exists 
and uses amber-ized gelatin as the base. Moreover, an improvement of brittleness under low 
content moisture of a coat [ in / usually / in combination of the above-mentioned 
polyethylene glycol / a gelatine capsule ], It is not a thing aiming at improvement in 
reinforcement of a hard filled capsule which restoration pharmaceutical preparation-ization of 
an unstable drug is attained, or aims at preventing that a gelatine capsule usually adheres by 
container or capsules to moisture, and uses amber-ized gelatin as the base, either. Giving 
good collapsibility, solubility, and a mechanical strength by blending a polyethylene glycol with 
a hard filled capsule which uses amber-ized gelatin as the base, having fitted a hard filled 
capsule of the amber-ized gelatin base to various drugs, and having enabled practical use of it 
starts this invention person's new knowledge. 

[0009] Therefore, this invention uses as a principal component a gelatin raw material whose 
50 - 100 % of the weight is amber-ized gelatin, and offers a soluble hard gelatine capsule 
formed in this from a gelatin coat constituent characterized by carrying out addition 
combination of the polyethylene glycol, and this gelatin coat constituent. 
[0010] Hereafter, lessons is taken from this invention and it explains in more detail. As a 
gelatin coat constituent of this invention was mentioned above, addition combination of the 
polyethylene glycol is carried out at a gelatin raw material which uses amber-ized gelatin as a 
principal component, and a soluble hard gelatine capsule of this invention is formed from this 
coat constituent. 

[001 1] A gelatin raw material which contains the above-mentioned amber-ized gelatin here, 
amber-ized gelatin — although it may be independent or you may be the mixture of amber- 
ized gelatin and usual gelatin, as for amber-ized gelatin, it is desirable to consider as mixture 
of amber-ized gelatin and usual gelatin, when low cost-ization is desired, since it is usually 
more expensive than gelatin, and a content of amber-ized gelatin is used as 50% of the weight 
or more of a gelatin raw material in this case — having — especially — It is desirable to 
consider as 70 % of the weight or more. There is a possibility that the solubility of a capsule 

may deteriorate that a content of amber-ized gelatin is less than 50 % of the weight depending 
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on a class of capsule contents. In addition, amber-ized gelatin can be easily obtained by 
making a succinic anhydride react to gelatin. 

[0012] Although especially a polyethylene glycol that carries out addition combination is not 
restricted to this gelatin raw material, since the solubility of a capsule and a mechanical 
strength can be raised notably, it is desirable to consider as molecular weight 1000-20000, 
and it is more desirable to mix and use one sort or two sorts or more of polyethylene glycols 
further chosen from molecular weight 1000, 1500, 1540, 4000, 6000, and 20000. 
[0013] Although especially addition loadings of this polyethylene glycol are not restricted, 
receive the above-mentioned raw material gelatin. If a mechanical strength of a capsule 
obtained as it is appropriate to consider as 1 - 30 % of the weight and it is less than 1 % of the 
weight may not fully improve and, on the other hand, exceeds 30 % of the weight, while a 
gelatin solution will become cloudy, it becomes difficult for the viscosity to fall rapidly and to 
make homogeneity mix a polyethylene glycol, and there is a case where it becomes impossible 
to obtain a uniform capsule coat at the time of capsule shaping. 

[0014] Although a gelatin coat constituent of this invention carries out addition mixing of the 
above-mentioned polyethylene glycol at the above-mentioned gelatin raw material, an addition 
mixing method of a polyethylene glycol can be performed in this case according to a 
conventional method. Water is added to a gelatin raw material, after it carries out natural 
neglect of this for several hours and it carries out water absorption swelling, specified 
quantity addition mixing of the polyethylene glycol can be carried out in the state of an 
aqueous solution, viscosity can be adjusted, a jelly-like gelatin constituent can be obtained, 
and, specifically, a method of fabricating this with a conventional method can be illustrated. In 
addition, a food color, a titanium dioxide, etc. which were specified if needed by other 
additives, for example, Pharmaceutical Affairs Law, or Food Sanitation Law etc. in addition to 
the above-mentioned component can be added like a case where the conventional hard 
gelatine capsule is **(ed) in this case. 

[0015] In addition, although a gelatin coat constituent of this invention is preferably used as a 
charge of an encapsulant in the drugs field, it is not limited to this, but can be suitably used as 
a container material or covering material also in various fields, such as quasi drugs, cosmetics, 
food, and the miscellaneous-goods field, and can add a proper additive according to that use 
in this case. 

[0016] Moreover, even if filled up with a drug with a special drug which has an aldehyde group, 
a problem of reacting with this and insolubilizing is not produced, therefore contents are not 
restricted, but a hard gelatine capsule formed from this gelatin coat constituent can be 
applied to various drugs, and it has sufficient mechanical strength which can moreover be 
equal to pharmaceutical preparation-ization. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daaages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



EXAMPLE 

[Example] Although an example is shown and this invention is explained concretely hereafter, 
this invention is not restricted to the following example. 

[0018] Natural neglect of the 13.51. of the purified water was added and carried out for about 
1 to 2 hours, and it carried out water absorption swelling to [example 1] amber-ized gelatin 
7.5kg. After gelatin fully swells, it warms and agitates at 60 degrees C, gelatin was dissolved in 
homogeneity, after having added 1.5kg (10-% of the weight concentration) of 50-% of the 
weight aqueous solutions of the polyethylene glycol of molecular weight 4000, agitating and 
adjusting that viscosity into this gelatin solution further, degassing processing was carried out 
with the conventional method, and the jelly for capsule shaping was obtained. This jelly was 
taught to capsule shaping equipment and the capsule of size No. 2 was fabricated. 
[0019] Six kinds of capsules of size No. 2 were fabricated like the example 1 except having 
replaced with the polyethylene glycol of the [example 2] molecular weight 4000, and having 
made the addition of this polyethylene glycol into 1 % of the weight, 3 % of the weight, 5 % of 
the weight, 10 % of the weight, 20 % of the weight, and 30 % of the weight using the 
polyethylene glycol of molecular weight 6000. 

[0020] Subsequently, the next experiment was conducted about the capsule obtained in the 

above-mentioned examples 1 and 2. 

[Experiment -1] (evaluation to the crack of an empty capsule) 

About the capsule obtained in the above-mentioned examples 1 and 2, gas conditioning was 
carried out so that the content moisture content of the coat might become just over or below 
10%, and crack nature was investigated by the **** examining method (49.7g weight is 
dropped from a height of 10cm). Moreover, crack nature was similarly evaluated about the 
conventional amber-ized gelatin hard filled capsule and conventional common gelatin hard 
filled capsule (Japanese station capsule) which do not contain a polyethylene glycol as a 
comparison. A result is shown in a table 1 . In addition, crack nature performed the above- 
mentioned **** trial about each 50 capsules, and evaluated it by the number which the crack 
produced. 
[0021] 
[A table 1] 
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[0022] From the result shown in a table 1 , the hard gelatine capsule concerning this invention 
could not break easily compared with the well-known amber-ized gelatin hard filled capsule 
and the ordinary gelatin hard filled capsule, and excelling in a mechanical strength was 
checked. 

[0023] [Experiment -2] (collapsibility at the time of being filled up with a macrolide) 
this invention capsule manufactured in the example 1 was filled up with 250mg of 
midecamycin, and collapsibility was examined according to the term of the "capsule" of a 
publication to the twelfth amendment of a Japanese pharmacopoeia about this capsule. That 
is, after filling up the capsule immediately after manufacture with contents and leaving it for 
ten days on 60 degrees C and the conditions of 75% of relative humidity, the disintegration 
test was performed and time amount until a capsule carries out a opening from test initiation 
was measured. Moreover, the disintegration test was usually similarly performed about the 
gelatine capsule (Japanese station) as a comparison. A result is shown in a table 2. In 
addition, the data in a table is the average of six capsules. 



[0024] 






[A table 2] 
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[0025] The capsule of this invention is excellent in collapsibility compared with a Japanese 
station gelatin hard filled capsule, moreover, this collapsibility does not almost have change 
after conservation with the passage of time, and it is admitted that the always stabilized 
collapsibility is shown so that clearly from the result of a table 2. 
[0026] [Experiment -3] (solubility of an empty capsule) 

According to the term of the "capsule" of a publication, the clarity-and-color-of-solution trial 
was carried out to the twelfth amendment of a Japanese pharmacopoeia about this invention 
capsule manufactured in the example 1 . Moreover, the clarity-and-color-of-solution trial was 
usually similarly performed about the gelatine capsule (Japanese station) as a comparison. A 
result is shown in a table 3. In addition, the data in a table is the average of five capsules. 
[0027] 
[A table 3] 
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[0028] It was checked that the capsule concerning this invention excels [ time amount / 
dissolution ] in solubility short compared with a Japanese station gelatin hard filled capsule so 
that clearly from the result of a table 3. 



[Translation done.] 
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